Soil moisture management and fertilizer micro-dosing on yield and land utilization efficiency of inter-cropping maize-pigeon-pea in sub humid Tanzania [1] . Farmers typically grow pigeon-pea as a mixed cropping system, the advances of these systems have been well studied, for example: increased productivity and rainfall infiltration. Much research has been done on cereal-pigeon pea intercropping on research stations, comparing yields in intercrops with sole maize. However, the role of inorganic fertilizers in sustainably intensifying intercropping systems has not been optimalised in all cases. For example in a recent study "Sustainable Intensification with Cereal-Legume Intercropping in Eastern and Southern Africa" published in Sustainability 2019, 11, 2891; https://doi.org/10.3390/su11102891, also the effect of inorganic fertilizers were studied. But usually these studies did not pay attention on the relation with water supply.
Data in this article presents rainfall variability in the season and between seasons, yield of maize (Zea mays cv. TMV1) and pigeonpea (Cajanus cajan cv. Babati White) under sole crop and intercropping. Yield of maize and pigeon-pea is analyzed under interrow rainwater harvesting practices and fertilizer application in the field. Sole cropping and intercropping biological and/or economic yield are used to determine land use efficiency through land equivalent ratio. Comparisons between sites and seasons are done using a T-test.
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Data

Rainfall data
Daily rainfall data set is provided for 2014/15 and 2015/16 cropping seasons. It shows the variation within and between the cropping seasons at two study sites in terms of rainfall pattern, frequency and distribution ( Table 1 and Table 2 ). Rainfall is bimodal with short rains from November to January and Specifications 
Value of the data
Daily rainfall data used show variation such as frequency, intensity and distribution of rainfall. Also, rainfall data was used to plan crop establishment and management activities, including fertilizer application, gap filling, weeding, pesticide application, and other pre-harvest or harvest activities.
Yield data is used to study land utilization efficiency of different cropping systems of maize and pigeon pea. Moreover, this data is used to study the effects of ridging and fertilizer micro-dosing on intercropping system. Data are used to study the influence of cropping seasons and locations on field crop productivity.
long rains from late February or early March to May or June [1] . These variations within and between cropping seasons are influenced by climate changes [2] . Rainfall on set, pattern, frequency, and distribution vary from one cropping season to another. This affects cropping calendar and crop production of smallholder farming systems and are influenced by geographical characteristics [3] .
Maize yield and pigeon-pea yield data
Data set for yields of maize and pigeon-pea indicates total yield and significance of differences among the treatments applied. Inter-row water harvesting practices and fertilizer application significantly affect yields under different cropping systems (Table 3) . Ridges with fertilizer application have significant increase in maize yield than flat cultivation due to rainwater harvest, moisture conservation and water retention in soil profiles [1] . Fertilizers used supply nitrogen and phosphorus that promote growth and increase crop yield [3] . However, data for pigeon-pea shows that yield is not increased by fertilizer application especially nitrogen due to ability of fixing nitrogen biologically. Data indicates that inter-cropping maize cv. TMV1 and pigeon-pea cv. Babati white have higher substantial yield than sole cropping due to complementary effects and reduced inter-specific competition [4] . These crop cultivars have different growth habits that include days to maturity, canopy size and root systems which facilitate growth and increase yield under intercropping [1] .
T-test comparing cropping seasons and sites on crop performance
Data in Table 4 shows the effect of cropping seasons and sites on yields of maize and pigeon-pea crops. There is significant effect of cropping years on crop yield, but also the site locations and conditions significantly influence crop performance [3] .
Experimental design, materials and methods
Material
Maize cv. TMV1, medium maturing (110 days) and open pollinated [5] , and pigeon-pea cv. Babati white, a long maturing variety that takes about nine months to mature [6] were used as test crops. Fertilizers used were di-ammonium phosphate DAP ((NH 4 ) 2 HPO 4 ), a granulated solid fertilizer (18% N and 46% P 2 O 5 ), and urea (46% N) [3] .
Experimental design and management
The field experiment was laid out in split-split plot design with five replications as described by Montgomery [7] at selected sites in Ilakala and Changarawe, Tanzania. The main plot comprised of three moisture management options: (1) tied ridges, (2) open ridges, and (3) flat cultivation. The subplot factor was composed of three cropping options: (1) maize sole crop, (2) pigeon-pea sole crop, and (3) 1:1 additive inter-cropping of maize with pigeon-pea as described by Natarajan [8] . The sub-sub plot factor comprised three crop specific fertilizer application rates: (1) control (0 kg P and 0 kg N/ha), (2) micro-dosing rate (10 kg P and 20 kg N/ha in maize; 10 kg P and 9 kg N/ha in pigeon-pea) and (3) recommended rates of 40 kg P/ha and 80 kg N/ha for maize [9] and 20 kg P/ha [10] and 18 kg N/ha for pigeon-pea.
Ridges were 75 cm apart with 20 cm height; with the distance between ties at 150 cm and 15 cm high. Seeds were sown in holes at a spacing of 75 cm Â 30 cm for maize and 75 cm Â 50 cm for pigeonpea in both sole and inter-cropping. Fertilizers DAP and urea were placed in holes 5 cm away from plant hills to avoid direct seed contact.
Data collection
Rainfall data
Rainfall data was collected on daily basis using the standard rain-gauges installed at Ilakala and Changarawe study sites.
Maize yield data
Four rows in flat cultivation and four rows in open and tied ridges were harvested. About 12 to 13 maize plants were cut 5 cm above the ground from a 3 m 2 sampling area, cobs were dehusked and shelled. Grains collected were oven dried till 12.5% grain moisture content was achieved using a grain moisture meter [11] . Grain weight was measured by using the Advanced Electronic Balance ENDEL™ Ke 3000BH and converted into hectare basis (kg or t ha À1 ) for both maize sole and intercropping plots.
Pigeon-pea yield data
Procedures for harvesting pigeon pea were based on ICRISAT [12] , with 8e9 plants harvested from each plot in a 3 m 2 sampling area. Grains collected from pods were oven dried at 80 C to 10% grain moisture content. Grain weight was measured by using the Advanced Electronic Balance ENDEL™ Ke 3000BH and converted into hectare basis (kg or t ha À1 ) for both maize sole and intercropping plots. 2.4. Data analysis 2.4.1. Analysis of variance Analysis of variance (ANOVA) for yield data was completed based on the statistical model for the three factors main effects and their interaction effects as follows:
plot random error (Error a), B k ¼ sub-plot effect, AB ik ¼ interaction effect between the main plot and the sub-plot, u ijk ¼ subject error (Error b), C m ¼ sub-subplot effect, AC jm ¼ interaction effect between main plot and sub-subplot, BC km ¼ interaction effect between sub-plot and sub-subplot, ABC jkm ¼ the three way (Factors A* B* C), and ε ijkm ¼ sub-sub-plot random error effect (Error c) was used to test the treatment effects on the indices calculated.
Mean separation test
Comparison of means for yield data was accomplished using Tukey's test at p 0.05 as described by Montgomery [7] .
T-test
Effects of two study sites and two cropping seasons were compared using T-test [7] . Table 4 T-test to compare the effect of sites and seasons on yield of maize and pigeon-pea crops.
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